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Referring to FIG. 1, there is shown a document, such as an envelope 10 on which 
is located an address label 11. In the upper portion of the address label, 
area 12, is the printed address of the addressee while on the lower portion of 
the label 1 1 , in area 1 3, is a bar/hal f-bar coded representation of all or a 
portion of the same address. It is an object of the present invention to read 
the bar coded address in area 1 3 and produce an output indicative of the 
sequence of bars and half-bars to sorting and processing circuitry (not shown). 
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A moving image of a series of vertical bars and half- 
bars is projected onto a columnar array of photosensi- 
tive elements. Signals from each element are amplified 
and compared with a threshhold value to produce 
light or dark output signals for each element. The out- 
put signals are decoded by logic gates which include a 
first group of four input NAND gates and a second 
group of two input NAND gates. Each one of the first 
group of NAND gates has each of its four inputs con- 
nected from four adjacent photosensitive clement out- 
puts while each one of. the second group of NAND 
gates has each of its two inputs connected from two 
adjacent photosensitive element outputs. An output 
signal from one or more of said first group of NAND 
gates is indicative of a full bar while an output from 
one or more of said second group of NAND gates is 
indicative of a character present and a half-bar if none 
of the gates of the first group are operated. 

15 Claims, 3 Drawing Figures 
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Jr^ pSr; trbX^^^^^^^ nr. number, of th^ photosensitive elements generates 

pSs J columna? array of photosensitive elements and a full bar output signal. 

digital feature recognition logic. 5 BRIEF DESCRrPTlON OF THE DRAWING 

ment are read and then a series of bar codes are printed drawing in which: . , ^ . , „ 

S^SeTculnT^^^ nQ.,isape,.pectivev.ewofabarcodereadercon- 

rinSappiji^^^^^^ ^'?r.'r:crgrrora;Tcr 

ai me bamc y self-scanned photodiode array, 

thereon. ^ * on 

Bar codes have particular applicability to documents DETAILED DESCRIPTION 

which require repeated sorting such as sales sU^^ Referring to FIG. 1, there is shown a document, such 

ter recognition device for each sort^^^^ Ur coded representation of all or a portion of the same 

degree of efficiency and accu^V - - expensive J^^.^-efofth1tr^^^^^^^^^ 

c=e" b^ '^d by tec^Kjues ^^l^^^^^^^^ . 

H^»e?rrr;:X:;-^^^^^^^^ .„p^^.We.ocity.for^^^^^^^ 

sor array at '^P^^'^^^^^^l^Z^^^^^^^ " "M^^ie^f^'^fnical columnar a^ 
analog <=""«"»«"\f.»«^[,^,?."!'"/ through a lens system IS onto a photosensitive element 
put from each cell 'Kff^^'^^^'^'^^^^S^Sm array 16. The array 16 comprises a column of photo- 
summed to P"^"f f"'' J"^^^ sensUive elements 17. Output signals from each ele- 
For example if only two photocells, locaiea propeny in through individual am- 
the bar code field to be read ar. e-P'^V^ '^-'l^^ 40 r/sl^hrcor^ritors.*^ col- 
system, an alternating ^^^^ Z^" ""^^^^^^^^^^^^^^ £Sy at 18. There is one amplifier and threshhold 
both «=haracter presence and a haW^^^s^^^^^^ comparator for each photosensitive element in the co- 
while a signal from both sensors !™""*"f°"*'y 17. The outputs of the amplifieni and 
cates the presence of a full bar. The analog F.lter ng «^^"^^ array 17 r^^^^ P ^^^^^^^P 

technique possesses many disadvantages ^uch^ 45 ^SniSon logic 19, the output of which, on line 20, 

[XfepLent^-nofth^^ 

* ^u«:».ia the envelope lu. 

recognition technique. ^ Referrine now to FIG. 2, there is shown a columnar 

The pi^^nt invention ^^^^^ "^/^^^^^^^^^^^^ phoSs'ive Sement arr;y 30 including a plurality of 
vantages of prior art bar code ''a^?" P^T'^"*;? " 50 Lototransistors 3J-38. In one embodiment eight pho- 
inexpensive recognition system which employs digital P^^^J^J^ ^^^^ ^ ^^p^ as the TIL 601 

feature recognition logic. phototransistor manufactured by Texas Instruments, 

SUMMARY OF THE INVENTION inc., of Dallas, Texas. The output of each of the photo- 

Thepre^ntinventionisdirectedtoasysteminwh^b 33 tj^^^^^^ 

a columnar array of Photo^"«*7. ^ ^J^J Sparatorfuniu 41^8. Ea'ch one of the units 41-48 

jected thereon a moving Pa^^n-f SuS analog amplifier which amplifies the photo- 

tern of full bars and ha»f;f--/^'f P^^f ^^^^^^ fj^ s pr^tced indicating that the image projected 

ment transported through the resuler. The barj cie sign , hotocell is light. If the amplified 

readerindudesac lumnararray of photosen«t^veel^ eu vlT sTess ?han the threshhold value, then a 
ments and means f r pr jecting an image of the bar ,5 ^.V^^^'^^.^^^ , educed indicating that 
Mp^ns^. rtrro^a tSTr:^K tfefmarP^^cted ujon th^ par^cular photocell Is 
number of the photosensitive elements generates a dark. 
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The circuitry of FIG. 2 also includes a first group of of the particular NAND gate goes low. The output of 
four input NAND gates 51-55 and a second group of the NOR gate 68 is normally low so that whenever one 
two input NAND gates 61-67. Each one of the NAND of its inputs from one of the gates 51-55 is low, the out- 
gates 51-55 have their inputs connected from four ad- put of the NOR gate 68 goes high, 
jacent ones of the amplifier and threshhold units 5 The outputs of the NAND gates 61-67 is normally 
41-48. That is. the outputs of units 41-44 are con- high. Whenever any two adjacent ones of the photo- 
nected to the inputs of NAND gate 51, the outputs of transistors 31-38 are covered by a dark area, the asso- 
units 42-45 are connected to the inputs of NAND gate ciated NAND gates of the group 61-67 then produce 
52, the outputs of units 43-46 are connected to the in- a low output which in turn produces a high signal ut the 
puts of NAND gate 53, the outputs of units 44-47 are 10 output of NOR gate 69. 

connected to the inputs of NAND gate 54 and the out- The outputs of the EXCLUSIVE OR gates 72 and 73 

puts of units 45--48 are connected to the inputs of are low as long as the two inputs are identical. When- 

NAND gate 55. Each one of the second group of two ever the output of NOR gate 69 goes high while the 

input NAND gates 61-67 are connected from the out- output of NOR gate 68 remains low, the output of the 
puts of two adjacent ones of the units 41-48. For exam- 15 EXCLUSIVE OR gate 73 goes high and is coupled to 

pie. the outputs of units 47 and 48 are connected to the one of the inputs of the half-bar output NAND gate 79. 

inputs of NAND gate 61, the outputs of units 44 and 45 Whenever the output of NOR gate 69 goes high the two 

are connected to the inputs of NAND gate 64 and the multivibrators 75 and 76 are sequentially triggered to 

outputs of units 41 and 42 are connected to the inputs produce a high character presence signal at one input 
of NAND gate 67. 20 of each of the two output NAND gates 78 and 79. If a 

The outputs of each of the first group of NAND gates read window enable pulse is applied to lead 80 at the 

51-55 are connected to the inputs of a NOR gate 68 same time, the output gate 78 is energized to produce 

while the outputs of the second group of NAND gates a high output signal indicative of a half-bar having been 

61-67 are connected to the inputs of a NOR gate 69. read. 

The outputs of NAND gates 51 and 55 are connected 25 in the event all eight of the phototransistors 31-38 
to the inputs of a long bar inhibit NAND gale 71. The are dark, each of the NAND gates 51-55 will produccv 
outputs of NAND gate 71 and NOR gate 68 are con- low outputs. In addition to effecting a high output from 
nected respectively to the two inputs of a first EXCLU- NOR gate 68, the NAND gates 51 and 55 energize the 
SIVE OR gate 72. The outputs of NOR gate 68 and long bar inhibit NAND gate 71 to produce a high out- 
NOR gate 69 are connected respectively to the two in- 30 pxxX signal and inhibit the operation of the EXCLUSIVE 
puts of a second EXCLUSIVE OR gate 73. The output OR gate 72. This condition is indicative of an errone- 
of NOR gate 69 is also connected through an amplifier ous bar reading such as a paper smudge or a document 
74toapair6f series connected one-shot multivibrators edge and inhibits the operation of full bar output 
75 and 76. The output of multivibrator 76 produces a NAND gate 78 so that no bar reading indication is pro- 
character presence signal on line 77 which is connected duced. 

to one input each of a pair of full bar and half-bar out- Further modification of the circuitry of FIG. 2 in- 
put NAND gates 78 and 79. The other input of the full eludes the addition of resettable latches located at the 
bar output NAND gate 78 is connected from the output outputs of each one of the units 41-48. The latches; 
of the EXCLUSIVE OR gate 72 while the other input store a signal for a preselected time period and thereby 
of the half-bar output NAND gate 79 is connected to further facilitate the reading of skewed bar arrays. The 
the output of the EXCLUSIVE OR gate 73. Addition- latches are reset at the end of a preselected time period 
ally, a read window select signal from the computer so that the next bar in succession can be read, 
control circuitry is provided over lead 80 as a third en- Referring now to FIG. 3, there is shown a further em- 
able input to both of the output NAND gates 78 and bodiment of the invention which includes a bar/half- 
79. bar reader employing a self-scanned photodiode array 

The purpose of the multivibrators 75 and 76 is pri- 81, The photodiode array 81 may be, in one embodi- 

marily to provide a dwell period in the character pres- ment, a portion of a model- RL-64 photodiode array, 

ence signal so that bar orientations which are skewed manufactured by Reticon Corporation of Mountain 

with respect to the array 30 can still be read. View. California. The internal construction of the array 

The basic principle of operation of the decoding logic 81 consists of a column of 12 photodiodes, 12 field ef- 
of FIG. 2 is that a dark are a cove ring at least a first pre- feet isolation transistors and a 12 bit shift register, 
selected number of adjacent ones of the phototransis- Pulse signals from a clock and timing circuit 82 are ap- 
tor 31-38 is to be interpreted as a half-bar while a dark plied to the array 81 to scan the outputs from the di- 
area covering at least a second preselected number of odes and produce sequential signals indicative of the 
adjacent ones of the phototransistors 31-38 is inter- illumination level on each photodiode in the array 81. 
pre ted as a full bar. in the present embodiment, 2-3 The analog video output signals from the scanned 
dark cells is considered a half-bar and 4-7 dark cells is array 81 are coupled through an amplifier and corn- 
considered a full bar. A darkened area which covers all parer unit 83 which amplifies the scanned video signals 
eight of the photocells 31-38 is interpreted as a do not from the array and compares each signal with a prese- 
read condition and no output is produced. lected threshhold value. If a particular video signal is 

When the photocells 31-38 are light, the outputs of above the threshhold, a binary low intermediate signal 

the associated units 41^8 are low. When a dark area is produced and if the video output level for a particu- 

is projected onto photocells 31-38 the outputs of the lar signal is below the threshhold a binary high interme- 

associated units 41-48 go high. The outputs of the diate signal is produced. The train of binary signals 

NAND gates 51-55 are normally high. Whenever all from the unit 83 is connected to the input of a 12 bit 

four of the inputs to one of the gates 51-55 goes high, serial shift register 84. Each stage of the shift register 

in response to four adjacent dark photocells, the output 84 is connected, respectively, to one input of a group 



3,780,270 

6 



of 12 NAND Rates 85. The other input of each one of ceiyed from the clock and timing circuit 82. the output 

I S^lJSgaS is connected from the clock timing of the particular NAND gate 85 sets .ts a^oc'ated 1^ ^h 
drcU^f 82 The outputs of each of the NAND gates 85 86. Latches 86 wh.ch are set remain m that coiju on 

thecit<»Uotn0.3.Uoii,ctad...rm.gr<.upor9 tattte .re r«stl. Thus ba> cod. arrays «Ji<l> »/= 

foultapuTSl AND S7«-87» and a sacond group of skewed «llb ra>p.cl 1. Ih. pl.otod.«d.-arta, 8 1 ma, b= 

II two inout NAND cates 88a-88m. Each one of the 10 read. 

i AND have their mputs connected to four ad- The outputs of the NAND gates 87 are norm^^ 

jacent ones of the latches 86. For example, the outputs high, wnenever four of the '"P"^ °/Xild four Id 

of latches 86il-S6« are connected to the inputs of " goes high, due to the fact that its as^c a^^^^^^^ 

NAND gate 87a and the outputs of latches 86/,-«6^ jacent latches 86 have been ?et, by four ^a'^ 

TrtconLted to the inputs o'nAND gate 87^. Each .5 Pho'o^'f %f ^^uToHh^N^^^ 

one of the two input NAND gates 88 have their inputs 87 goes low. The output of the NOR gf 'V"^ """^"^"^ 

connectedfromtheoutputsoftwoadjacentonesofthe "-^^ -^'-'=7' °?h' ll^^^nf the^^^^^ 

latches 86. For example, the outputs of latches 86« gates 87 becomes low. the output of the NOR gate 91 

and 86n are connected to NAND gate 88m. and latches goes high. . „„„ „f ,he latrhe, 86 is set 
86L and 86m are connected to the inputs of NAND 20 Whenever two adjacent ones f '"^e '«*:he^ 

r «8i the associated NAND gates of the group 88 then pro- 

^ The oun,uts of each of the fiist group of NAND gates duces a low output which in turn produces a high out- 

87«,^ are connected to the inputs of a NOR gate 91 put at NOR S^e „ ^ 

while the outputs of each of the second group of The outpute of the EXCLUSIVE OR gates 97 ana y» 
NAND sates Ma-m are connected to the inputs of a 25 are low so long as the two inputs are identical. When- 

KoRgarS-moutputsof NANDgates87«.and 87« ever the output of NOR gate 92 go^ high while the 

areSecte^ to r^utsof af»^^^ long bar inhibit output of NOR gate 9 1 remains low the output of EX - 

nIiSd sS I^ the outputs of NAND gLs 87c and CLUSIVE OR gate 98 goes high and .coupled ^ 

87a are connected to the inpute of a second long bar of the inputs of the half-bar output NAND gate 97. If. 

firNSgStS andTe outputs of NAND gates simultaneously a read enable P" - - ^PP'-*^^^^ 

StL imd 87k are connected to the inputs of a third long 102 by the clock and timing circuit 82, the half-bar ou - 

Slr^hibU NTN^gate 95. The outputs of the three put NAND gate 100 is ener^zed to produce a high out- 

NAlS eLs 93--9S are connected to the inputs of an put signal indicative of a half-bar having been read^ 

OR 9nhe outout^f lich is coupled to and input When the output of the NOR gate 91 goes high, while 

thfEXCLUSlToR late 97. The output of NOR 35 the other input from the long bar inhibit OR gate 96 re- 

2 U92^f conne Sid to th'e other input of the EXCLU- mains low, the EXCLUSIVE OR gate pro^^^^^^^^^^^ 

«ivnn» atPWt output which in turn is coupled to the input of the lull 

TrTe outS of the EXCLUSIVE OR gate 97 is con- bar output NAND gate 99. If, simultaneously, a read 

. . ?.^„..t » f..ll bar outout NAND eate 99 enable pulse is provided from the clock and toming cir- 

nected to one input of a full tor output NA^^^^ cuit 82 over the line 102. the full bar output NAND 

:ec r ;ut o?fhaff!bar SpS nAND gate 99 is energized to produce a high output signal in- 

S The other inputs of the two output NAND gates dicative of a full bar having been read. 

99 and 100 are both connected from the clock and tim- If more than seven photod.odes are covered by a 

^g dfcr82 oSr^^^^^^^ enable lead 102. The output dark area simul^neously so as ^ P-^- - -^P^ 

of the NOR eate 92 is connected to produce a charac- from more than four adjacent ones of the NAND gates 

2r ™Xnal <^verTe lead 101 to the clock and 87. one of the long bar inhibit NAND gates 93-95 also 

ter presence signal over uic c produces a high output. That is, a signal from both 

'The^'Sn nciple of operate gates 87. and 87e energizes the first long bar inlub it 

of FIG 3 is simto to that of FIG. 2 in that a dark area „ NAND gate 93. a signal from both gat^ 87c and 87« 

Sng twH Sree iljacentonesof thep^ energizes the second long bar inhibit NAND gate 94 

a^eS scanned array 81 is to be interpreted as a half- and a signal from gates 87e and SU energize the third 

E white a daric2n?d area which covTrs at least four '"hibit gate 95. An output from one of the three NAND 

lux To more i seven adjacent ones of the photodi- gates 93 94 and 95 and is ^^"P'^^^^^^^^^^^ 

odes of the array 81 is intetpreted as a full bar. A dark^ and inhibits the operation of EXCLUSI VE OR ga^ 

eS area wh ch covers 8™r more of the photodiodes " 97 so that no output is produced. This condition i in- 

;i^^ay8i.tebeinte.^^^^^^ ^:^:^:!:^t^--:^ 

'X:::V:';SZT.''^Z\rr^ a. have light ^ladoi! t reaS condition, such as a paper smudge or 

areas projected thereon the corresponding data stored document edge. u^rihM h^r reader circuit 
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Greater skew handUng capability may be provided by 
using several parallel rows of sensors to form a matrix 
array. 

Having described the invention in connection with 
certain specific embodiments thereof, it is to be under- 
stood that further modifications may now suggest 
themselves to those skilled in the art and it is intended 
to cover such modifications as fall within the scope of 
the appended claims. 

What is claimed is: 

1. A bar code reader for producing output signals in- 
dicative of a pattern of full bars and half-bars disposed 
upon a document transported through said reader, siad 
bar code reader, comprising: 

a columnar array of at least three separate photosen- 
sitive elements; 

means for projecting an image of the bar code pat- 
tern to be read onto said columnar array; 

means ope rati vely associated with said photosensi- 
tive elements in said array and responsive to a sig- 
nal from a first preselected number of said photo- 
sensitive elements for generating a half-bar output 
signal and responsive to a signal from a second pre- 
selected number of adjacent photosensitive ele- 
ments for generating a full bar output signal, said 25 
second number being greater than said first num- 
ber. 

2. A bar code reader as defined in claim 1 wherein 
the length of the said columnar array is substantially 
longer than the height of the image of a full bar pro- 
jected from said pattern, so that said bar code reader 
is operable to read patterns on a plurality of documents 
wherein the position of said patterns on said documents 
varies from document to document. 

3. A bar code reader comprising: 
a columnar array of at least three separate photosen- 
sitive elements; 

means for aniplifying the signals from said photosen- 
sitive elements; 

means for comparing said amplified signals to a pre- 
selected threshhold value and producing a first in- 
termediate signal in response to said amplified 
value being less than said threshhold value and pro- 
ducing a second intermediate signal in response to 



self-scanned photocell array and wherein said reader 
also includes: 
a serial shift register connected to the output of said 
scanned array; 
5 and means for clocking signals from said scanned 
array through said amplifying and comparing 
means into said serial shift register. 
6. A reader for producing output signals indicative of 
a pattern of bar codes disposed upon a document trans- 
10 ported therethrough, said reader comprising: 

a columnar array of at least three separate photosen- 
sitive elements; 
comparator means associated with each of said ele- 
ments for amplifying signals from said element, 
comparing the amplified signals to a preselected 
threshold value and generating an intermediate sig- 
nal in response to the amplified value being less 
than the threshold value; 
first gating means connected to the output of each of 
said comparator means and responsive to an inter- 
mediate signal from at least a first preselected num- 
ber of adjacent ones of said comparator means for 
producing a signal; 
second gating means connected to the output of each 
of said comparator means and responsive to an in- 
termediate signal from at least a second prese- 
lected number, greater than said first number, of 
adjacent ones of said comparator means for pro- 
ducing a signal; 
delay means fesponsive to a signal from said second 
gating means for producing a character present sig- 
nal for a preselected time interval; 
output gating means connected to the outputs of said 
first and second gating means and said delay means 
and responsive to the production of a signal by said 
first gating means and a character present signal for 
generating a half-bar output signal and responsive 
to the production of a signal by said second gating 
means and a charact6r present signal for generating 
a full bar output signal and inhibiting the genera- 
tion of a half-bar output signal. 
7. A bar code reader for producing output signals in- 
dicative of a pattern of bar codes disposed upon a doc- 
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ducing a second intermediate signal m respons^^^^ transported therethrough, said reader compris- 

said amplified value being greater than said thresh- . °^ 



hold value; 

means operatively associated with said comparing 
means and responsive to a first intermediate signal 
from at least a first preselected number of adjacent 
photosensitive elements for producing a half-bar 
output signal; and 

means operatively associated with said comparing 
means and responsive to a first intermediate signal 
from at least a second preselected number, greater 
than said first number of adjacent photosensitive 
elements for producing a full bar output signal and 
for inhibiting the production of a half-bar output 
signal. 

4. A bar c de reader as set forth in claim 3, which 
also includes: 

means responsive to a first intermediate signal from 
at least a third preselected number, greater than 
said second number, of adjacent photosensitive el- 
ements for inhibiting the production of said full bar ^ ^ 
output signal. 

5. A bar code reader as set forth in claim 3 wherein 
said columnar array of photosensitive elents includes a 
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a columnar array of photosensitive elements; 
comparator means associated with each of said ele- 
ments for ampli^ing signals from said element, 
comparing the amplified signals to a preselected 
threshold value and generating an intermediate sig- 
nal in response to the amplified value being less 
than the threshold value; 
first gating means connected to the output of each of 
said comparator means and responsive to an inter- 
mediate signal from at least a first preselected num- 
ber of adjacent ones of said comparator means for 
producing a signal; 
second gating means connected to the output of each 
of said comparator means and responsive to an in- 
termediate signal from at least a second preslected 
number, greater than said first number, of adjacent 
ones of said comparator means for producing a sig- 
nal; 

delay means responsive to a signal from said second 
gating means for producing a character present sig- 
. nal for a preselected time interval; 
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output gating means connected to the outputs of said 
first and second gating means and said delay means 
and responsive to the production of a signal by said 
first gating means and a character present signal for 
generating a half-bar output signal and responsive 5 
to the production of a signal by said second gating 
means and a character present signal for generating 
a full bar output signal and inhibiting the genera- 
tion of a half-bar output signal; 

third gating means responsive to an intermediate sig- 10 
nal from at least a third preselected number, 
greater than said second number, adjacent ones of 
said comparator means for producing long bar in- 
hibit signal; and 

means connected to said output gating means and re- 1 5 
sponsive to the production of a long bar inhibit sig- 
nal for inhibiting the generation of a full bar output 
signal. 

8. A bar code reader as set forth in claim 7 wherein 
said columnar array of photosensitive elements in- 20 
eludes a plurality of adjacent phototransistors. 

9. A bar code reader as set forth in claim 7 wherein 
said columnar array comprises light photosensitive ele- 
ments; 

said first preselected number is two; 

said second preselected number is four; and 

said third preselected number is eight. 

10. A bar code reader for producing output signals 
indicative of a pattern of bar codes disposed upon a 
document transported therethrough, said reader com- ^0 
prising: 

a self-scanned array of photosensitive elements; 

comparator means connected to the output of said 
array for amplifying signals from said photosensi- 
tive elements, comparing the amplified signals to a 
preselected threshold value, generating a first in- 
termediate signal in response to the amplified value 
being less than the threshold value, and generating 
a second intermediate signal in response to the am- 
plified value being greater than the threshhold 
value; 

shift register storage means including one storage ele- 
ment for each photosensitive element in said array; 

control means for periodically and sequentially scan- 
niiig the elements of said array, directing the train 
of signals through said comparator means, and 
loading the train of first and second intermediate 
signals into said shift register storage means; 

first gating means responsive to the storage of a first 
intermediate signal in at least a first preselected 
number of adjacent storage elements, in said shift 
register storage means for producing a signal; 

second gating means responsive to a first intermedi- 
ate signal in at least a second preselected number, 
greater than said first number, of adjacent storage 
elements in said shift register storage means for 
producing a singal; 

output gating means connected to the outputs of said 
first and second gating means and responsive to the 
production of a signal by said first gating means for 
generating a half-bar output signal and responsive 
to the production of a signal by said second gating 
means for generating a full bar output signal and 
inhibiting the generation of a half-bar output sig- 
nal. 

11. A bar code reader as set forth in claim 10 which 
also includes: 



loading gate means comparing a gate connected to 
each storage element in said shift register storage 
means; 

latch means comprising a resetable latch connected 

to the output of each of said loading gates; and 
wherein said control means periodically energizes uM 
of the gates of said loading gate means to set each 
latch associated with a storage element in said shift 
register which element stores a first intermediate 
signal, and 

wherein said control means resets all of said latches 
. after a preselected time interval. 

12. A bar code reader as set forth in claim 10 which 
also includes: 

third gating means responsive to a first intermediate 
signal in at least a third preselected number, 
greater than second number, of adjacent storage 
elements in said shift register storage means for 
producing long bar inhibit; and 
means connected to said output gating means and re- 
sponsive to the production of a long bar inhibit sig- 
nal for inhibiting the generation of a full bar output 
signal. 

13. A method for reading bar codes comprising: 
projecting an image of bar codes onto a columnar 

array of at least three separate photosensitive ele-. 
ments; 

amplifying the signals from said photosensitive ele- 
ments; 

comparing said amplified signals to a preselected 
threshhold value and producing a first intermediate 
signal in response to said amplified value being less 
than said threshhold value and producing a second 
intermediate signal in response to said amplified 
value being greater than said threshhold value; 
generating a half-bar output signal in response to a 
first intermediate signal from at least a first prese- 
lected number of adjacent photosensitive elements; 
and 

generating a full bar output signal and inhibiting the 
generation of a half-bar output signal in response 
to a first intermediate signal from at least a second 
preselected number, greater than said first number, 
of adjacent photosensitive elements. 

14. A method as set forth in claim 13, which also in- 
cludes the step of: 

inhibiting the generation of said full bar output signal 
in response to a first intermediate signal from at 
least a third preselected number, greater than said 
second number, of adjacent photosensitive ele- 
ments. 

15. A method for producing oiitput signals indicative 
of a pattern of bar codes disposed upon a document 
transported therethrough, said method comprising: 

projecting an image of said bar code pattern onto a 
columnar array of at least three separate photosen- 
sitive elements; 
amplifying the signals from each of the elements in 
said array; 

comparing the amplified signals to a preselected 

threshhold value; 
generating an intermediate signal in response to the 
amplified value being less than the threshhold 
value; 

generating a first signal in response to an intermedi- 
ate signal associated with at least a first preselected 
number of adjacent ones of said elements; 
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generating a sec nd signal in resp nse to an interme- 
diate signal associated with at least a second prese- 
lected number, greater than said first number, of 
adjacent ones of said elements; 

generating a character present signal for a prese- 
lected lime interval in response to said second sig- 
nal; 
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generating a haif-bar output signal in response to said 
first signal and said character present signal; and 

generating a full bar.output signal and inhibiting the 
generation of a half-bar output signal in response 
to said second signal and said character presence 
signal. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



